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Effects of Sodium Tripolyphosphate on the
Gel Properties of Whole Egg by Thermal Induction
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Abstract ; In this paper,the effects of sodium tripolyphosphate ( STPP) on the gel properties of heat—induced whole egg gel were
investigated using fresh whole egg liquid as the experimental material. Results showed that the heating temperature and STPP
concentration had an influence on the texture, color,the presence of water,water holding capacity and LF=NMR of egg gel. As
the heating temperature increased from 80 °C to 95 °C, the structure of the protein gel network became more stable, with
coinciding increase in the gel strength. While the STPP concentration increased from 0.0% to 0.6% , the hardness and
springiness of the gel increased first and then decreased. Thereinto, the gel got the highest hardness and springiness at the
addition amount of STPP 0.2% .Moreover, the state of different water inside the gel was detected by low—{field nuclear magnetic
resonance ( LF=NMR ) technology. When the heating temperature was raised from 80 °C to 90 °C ,the peak relaxation time of T,,
and T,, remained unchanged,while T,; increased gradually.The free water content increased, the intermediate water decreased
when the heating temperature was 95 °C.When STPP was added from 0.2% to 0.6% , the immobilized water combined more
closely, and the content of intermediate water gradually increased. Combined with various indicators analysis, the results showed
that the addition of STPP can improve the texture, color characteristics and the water holding capacity of the heat—induced
whole egg gel.The results provided reference for the development and improvement of thermal coagulation egg products.
Key words:sodium tripolyphosphate ; temperature ; whole egg gel ; texture
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Fig.1  Digital photographof whole egg gel

with different heating temperatures
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Table 1  Effect of different heating temperatures on the texture of whole egg gel
TR (C) T (g) B (g) NI (g) Euifes AR Im] &
80 1669.48 +78.77" 1207.19 £63.38" 1123.18 £+91.67°  0.83 £0.00" 0.72 £0.00° 0.34 £0.00"
85 1979.65 £86.68" 1435.94 +56.14" 1201.66 +52.35"  0.84 £0.07" 0.73 £0.01° 0.34 £0.01°
90 2207.36 +107.8° 1609.18 +55.13° 1452.57 +56.64"  0.90 +0.07° 0.73 +0.02° 0.35 £0.02°
95 2544.81 £80.96" 1869.74 +82.34" 1709.61 £75.15°  0.91 £0.02° 0.74 £0.00° 0.36 +0.00"
AN R R RN RN AR 8 2 B ) 22 55 & M (p <0.05) , 38 2 [l
T2 ZIRBERRBAXT A TR BEI TR 5
Table 2 Effect of different STPP concentrations on the texture of whole egg gel
WINELBI(% ) W (g) B (g) NI (g) Fii R E mE=Xs
0.0 2374.62 +85.577" 1704.67 +70.68* 151193 £32.56°  0.89 =0.03" 0.72 £0.01° 0.34 +0.01°
0.2 285179 £9.72°  2186.37 £4.39"  1984.39 +14.13° 091 £0.01° 0.77 £0.00" 0.39 +0.01"
0.4 2759.90 +70.88"  2140.72 +84.51° 1815.89 +53.98"  0.85 £0.09" 0.78 £0.01" 0.40 £0.01"
0.6 2750.11 +18.37"  2086.72 +21.42"  1667.04 +49.61"  0.80 +0.02" 0.76 £0.00" 0.38 +0.00"
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Table 3  Relaxation time and peak proportion of whole egg gel at different heating temperatures

IR (°C) T, (ms) Ty, (ms) Ty (ms) Ay (%) Ap(%) Ay (%)
80 0.76 37.65 811.13 2.08 96.45 1.47
85 0.76 37.65 932.60 1.44 97.98 0.58
90 0.76 37.65 1232.85 1.42 97.43 1.15
95 0.87 32.75 932.60 1.19 84.04 14.77
K4 NIE = RBERR AN LB A TR IR (48 1) b TR N [ K i v AR L A5
Table 4 Relaxation time and peak proportion of whole egg gel at different concentrations of STPP
I EAs (% ) T, (ms) Ty, (ms) Ty (ms) Ay (%) Ay (%) Ay (%)
0.0 0.76 32.75 1072.27 1.54 93.22 5.24
0.2 1.15 43.29 533.67 2.25 95.32 2.43
0.4 1 43.29 464.16 1.86 97.18 0.96
0.6 0.66 43.29 533.67 1.68 96.88 1.44
AR W 1 L) 7004 —=—STPP0.0% T,
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Fig.7 T, relaxation distribution curves of
whole egg gel at different heating temperatures
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